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性变化规律，但在 40-60 km 距离内传播损失出现约 2 dB 至 10 dB 的减小；而 O2-






























As transitional areas from shallow sea to the deep ocean, continental shelf and 
slopes of the South China Sea involve intense topographical changes and intricate 
hydrographical conditions, which bring a typical un-regular sound propagation 
environment. To understand all kinds of sound propagation phenomenon in such an 
environment and its governing law are of great significance to military activities, 
resource exploitations and transportations in the South China Sea. 
Seasonal variations of ocean environment are analyzed firstly. Comparisons of the 
upper 500 m sections show that seasonal variation of temperature can be mostly 
depicted by the depth of mixed layer, and seasonal variation of sound speed by the depth 
of surface duct, while basic sound speed structures remain the same. Measured sound 
TL collected during each experiment are averaged with respect to distance and depth, 
and long-term nonstationary(LTNS) averages are introduced to evaluate relative 
differences among seasonal TL. The results suggest that, there are no seasonal regular 
patterns of TL on track O2-T22, except for about 2-10 dB reduction in TL between 40-
60 km; less than 5 dB is observed from the difference of TL between winter and summer 
on track O2-T23, which indicates that seasonal regular patterns are extremely weak. 
This is further confirmed by a simulation about impact of suarface duct on sound 
propagation. Overall, in an environment where bathymetry varies drastically, sound 
propagations embody more effects of topographical features than that of seasonal 
variance.  
With measured sediment properties absent, a set of sediment acoustic models are 
constructed, based on canonical sediment acoustic theories, inversions, and related  
researches on sediment properties of experimental areas. The underlying main points 
are: the attenuation coefficient of compressional wave is frequency dependent; the 
compressional wave speed of surface sediment can be calculated by ratio of the sound 















are range dependent with two layers; the sound speed structure of the upper layer can 
be determined by sound speed gradient combined with the thickness of sediment; 
effects of shear wave can be reduced to attenuation caused by compressional wave. 
Experiment sites are then categorized into shallow sea, transitional water and deep 
ocean, sediment acoustic models are respectively chosed in simulations of the actual 
sound propagation experiments. The agreements between simulated and measured TL 
are good. 
Additionally, an especially typical propagation environment with two seamounts 
is picked to analize influences of each and every seamount in detail, with the help of 
simulation and artificiallly handled bathtmetry. It is found that, for the case consedered, 
the first seamount caused a TL reduction as large as 30 dB; and the second seamount 
has tricvial influence on sound propagation since it locates too far away from sound 
source.  
 
Key words: Continental slope; Sound propagation; RAM; Sediment acoustic 
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年 1 月～4 月，中苏两国在榆林海区进行了水声考察，这是我国在南海取得的第
一套水声调查资料；1985 年前后，国家海洋局第三海洋研究所对榆林港外开展
海底声学特性调查，在南海中部综合调查中开展声速专业调查；1994 年，由海军
牵头，中科院声学所、南海所、中船 715 所、760 所等单位对南海重点海域开展
声场调查；2001 年 4～5 月间，美国、中国、中国台湾地区、日本、新加坡等在
南中国海大陆架边缘附近进行了亚洲海声学实验（ASIAEX 2001），也称为声场








































































对声传播的影响做了数值模拟，其结果表明，海底倾斜度小于 -32 10 时，1500 Hz








































Dickey（2001） 总结了 1995-1997 年间在新英格兰大陆架及其邻近海域进行
的 CMO, PRIMER, SAS 等综合性海洋实验中，学者们研究了该区域内中物理的、
生物的、地质沉积的，光学的海洋过程以及它们之间的相互耦合。重点关注了陆
架陆坡区域内波的产生、运动和锋面的时空变化以及对声传播的影响[12]。其中，










表明，224 Hz 的声信号能量起伏峰值超过 17 dB，延时起伏峰值超过 700 ms；400 
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5 
dB；更高频率的声传播则基本不受影响。48 小时的连续观测还表明，上述频带
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